A Microfluidic Droplet Array System for Cell-Based Drug Combination Screening.
In the last few decades, drug combination therapy has been widely applied in oncology and in other complex diseases. Due to its potential advantage of lower drug toxicity and higher therapeutic efficacy, drug combination treatment has been more and more studied in fundamental labs and pharmacy companies. In this chapter, we report cell-based drug combination screening using a microfluidic droplet system based on a sequential operation droplet array (SODA) technique. In this system, an oil-covered two-dimensional droplet array chip was used as the platform for cell culture and analysis. This chip was fixed in an x-y-z translation stage under control of a computer program. A tapered capillary connected with a syringe pump was coupled with the droplet array chip to achieve multiple droplet manipulations including liquid metering, aspirating, depositing, mixing, and transferring. Complex multistep operations for drug combination screening involving long-term cell culture, medium changing, schedule-dependent drug dosage and stimulation, and cell viability testing were achieved in parallel using the present system. The drug consumption for each screening test was substantially decreased to 5 ng-5 μg, corresponding to 10- to 1000-fold reductions compared with traditional drug screening systems with 96- or 384-well plates.